COPRY

A

KOOTENAI DEVELOPMENT IMPOUNDMENT DAM 1192623 - R8 SDMS

ELEVATION AND LATITUDE/LONGITUDE LOCATION SURVEY REPORT

BILLMAYER AFFE N ENGINEERING INC.

February 11, 2010

L] I ] K g g g 0 B2 kK4 ke g 2 3 Cd a2 Cx Ca




llllllllllllllllllllll IR

KOOTENAI DEVELOPMENT IMPOUNDMENT DAM 1192623 - R8 SDMS

ELEVATION AND LATITUDE/LONGITUDE LOCATION SURVEY REPORT

Looglc

BILLMAYER & HAFFERMAN ENGINEERING INC.

February 11, 2010




B(:Jl:][:]l:][::l[:][:l[:][:&[:iuul_][:]{:j

C 3 Co 3

Signature and Statement of the Professional Engineer
for the

Kootenai Development Iimpoundment Dam

Elevation and Latitude/Longitude Location Survey Report
February 11, 2010

| declare that to the best of my professional knowledge and belief that | meet the
definition of a Licensed Professional Engineer as defined in all of the Statutes and
Rules applicable to the Board of Professional Engineers and Professional Land
Surveyors as described in Title 37, Chapter 1, Part 3 in the Montana Code Annotated
Uniform Regulatory Act passed by the Legislature in 1995 including all Administrative
Rules pertaining to engineering and land surveying that are written and adopted by the
Board of Professional Engineers and Professional Land Surveyors.

| declare that | have the specific qualifications based on education, training, and
experience to assess a property of the nature, history, and setting of the subject
property and that | have developed and performed the appropriate inquiries in
conformance with the standards and practices.

| declare that | have personally performed a site the survey, data collection and
completed this report titled the Elevation and Latitude/Longitude Location Survey
Report for the Kootenai Development Impoundment Dam, know as the subject
property. This assessment has revealed the conditions discussed in the attached
report in connection with the property. [ declare that the statements made in this
report are true to the best of my belief and professionat knowledge.

Kurtis M. Hafferman P.E. MT PE 10457 Date

Statement of Qualification of the Professional Engineer

Kurt Hafferman is a 1990 civil engineering graduate of Montana State University. Mr.
Hafferman has over 14 years of construction experience and over 16 years as a land
survey technician and is capable of recognizing existing structures, legal land
locations, and past land practices. Mr. Hafferman has over 16 years of experience
with the Montana Department of Natural Resources and Conservation in the Water
Resources Division working on irrigation project engineering, dam safety, floodplains,
and water right projects for the DNRC, all involving survey projects. Mr. Hafferman
has worked as a laboratory technician for Montana State University from 1988 to 1991
and in both his positions with MSU, with the Montana DNRC, and with Billmayer &
Hafferman Inc. has used and is familiar with ASTM standard testing requirements and
reporting procedures.
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Billmayer & Hafferman Inc. (BHI) performed an elevation and
latitude/longitude location survey for the Kootenai Development Impoundment
Dam (KDID) in April and May of 2009. BHI contracted with Kootenai Surveyors
Inc. (KSI) from Libby Montana to bring in latitude, longitude, and elevation
data to two reference pins located off of the project site. Elevations from the
KSI reference pins to the KDID benchmark reference point were transferred
using three-wire leveling. Elevations from the KDID benchmark to the each of
the individual features were conducted with a final accuracy of at least + 0.05
ft.

The latitude/longitude location data was transferred to the KDID benchmark
with a 7-second angle accuracy. The latitude/longitude location data was
transferred to the drains and piezometers using a Garmin GPS 76CSx
calibrated at the KDID benchmark. Drains and piezometer latitude/longitude
location data is within a 5 meters (16ft.) or better accuracy.

We recommend that all of the elevation and latitude/longitude location data
should be updated in the Operation and Maintenance Manual for the KDID.
The corrected data should be sent to the Montana Dam Safety Program.

The dam crest elevation was corrected from 2,926 ft. to 2,927.56 ft. The box
culvert and the emergency spillway elevations only changed by 0.52 and 0.08
ft. respectively. The structural height is 134.86ft., within 0.14 ft. of that
previously reported.

The theoretical hydraulic capacity of the box culvert and the capacity of the
emergency spillway will increase over the previously calculated capacity due to
the increase in available head. As the capacity of the box culvert and the
capacity of the emergency spillway far exceed the required capacity, we do not
find a need to reassess the hydraulics of these structures at this time. It is not
certain if the increase in crest height will change the dam breach
characteristics but it is not suspected that it will. As the downstream risk is
low, we recommend no action at this time but recommend that the hydraulic
capacity of the spillways and the breach data be reevaluated before the next
5-year operational permit renewal deadline.
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Billmayer & Hafferman Inc. (BHI) performed an elevation and
latitude/longitude location survey for the Kootenai Development Impoundment
Dam (KDID) project during April and May of 2009. The following report will
provide the procedure used, results, conclusions and copies of the benchmark
reference data, field notes developed, maps created and a table of corrected
elevation and latitude/longitude locations.

PROCEDURE

BHI contracted with Kootenai Surveyors Inc. (KSI) from Libby Montana to
bring in latitude, longitude, and elevation data to an off site location. The
elevation and latitude/longitude location data was transferred to the site by
KSI from National Geodetic Survey (NGS) Designation J 506 Permanent
Identification marker TNO688. The NGS data sheet and a map of the marker
location are provided in Appendix A. The latitude/longitude location and
elevation data was transferred to two rebar pins with plastic caps set in
concrete adjacent to the Rainy Creek entrance road off of Highway 37. Copies
of the latitude/longitude location data for the KSI reference pins and a sketch
showing the approximate locations provided by KSI is also shown in Appendix
A to this report.

As KSI is not HAZWOPER trained to be within the project site, a BHI survey
crew, with assistance from Chapman Construction personnel, transferred the
elevation and the latitude/longitude location data to the project site. A Google
Earth® image of the survey route and turning points used to transfer the data
from the highway to the dam site is shown in Appendix A to this report.

The elevation and latitude/longitude location data was transferred to a
previously established survey pin placed on site by Sands Survey of Kalispell,
Montana. The pin is located on the west side of the reservoir approximately 6
ft. from the edge of the reservoir on the east side of the access road that runs
parallel to the reservoir. A Google Earth® map image showing a GPS flag at
the KDID benchmark as well as flags for the benchmark reference point south
(RPS) reference point west (RPW) is shown in Appendix A.

Sands Survey was contacted in June of 2009 and stated that the pin that was
used as the KDID benchmark in this survey was placed on site by Sands
sometime in the early 1990’s. They stated that they could not readily find the
referenced data for that exact pin and stated that a local easting and northing
coordinate system was used with no elevation and no true latitude/longitude
datum. Lacking a datum or location, the pin was used for the KDID
benchmark mainly because it was already in place and was readily accessible.
It is to be noted that by using this pin it would be possible to convert the
Sands Survey easting and northing coordinates to a latitude/longitude
locations and turn all of the local pins to true latitude and longitude reference
pins if desired.




A photograph of the pin and its general location are shown in Figure 3 and
Figure 4 below.
Figure 3 KDID Benchmark/Sands Survey Pin
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Once the KDID benchmark and the benchmark reference points were
established, the elevation data was transferred to each of the pertinent
features on the impoundment dam. Elevations were established for each of
the piezometers, the dam crest, box culvert invert, emergency spillway invert
and each of the drain inverts.

A Sokkia B21 level with+ 0.01 ft. accuracy and a fiberglass survey grade rod
with a £ 0.01 ft. accuracy was used to transfer the elevations to the site. The
elevation survey was broken up into four separate surveys over six different
days; KSI reference pin to the Mill Pond reference point, the Mill Pond
reference point to the KDID benchmark, the KDID benchmark to piezometer ‘P’
on the crest of the dam, and from piezometer ‘P’ to the spillways, piezometers
and drains.

Elevations from the KSI reference pin to the Mill Pond reference point were
transferred to the individual turning points shown on the survey route using
three-wire leveling. Individual turning points from the highway to the KDID
benchmark were selected as the survey progressed. Individual points typically
consisted of a nail driven in the ground or in the pavement. Some of the
turning points were taken on pertinent features such as culverts telephone
poles, etc. as noted in the field book. Survey data was triple checked in the
field to assure errors were detected and elevations were calculated at each
location. As the terrain from the highway to the Mill Pond was steep, and as
survey work was conducted over two days during times truck traffic was on
the road, in order to save several extra days of surveying a level loop to close
the elevation survey from the Mill Pond reference point back to the KSI
reference pins was not conducted. It is felt that using three-wire leveling and
triple checking each shot preserved at least a £0.05 ft. accuracy from the
highway to the Mill Pond reference point.

Elevations from the Mill Pond to the KDID benchmark were transferred using
three-wire leveling and a series of closed level loops. Level loops were closed
to within £0.01 ft. Elevations from the KDID benchmark to piezometer ‘P’ on
the crest of the dam were transferred using a series of short level loop surveys
closing within £0.01 ft. Elevations from piezometer ‘P’ on the crest of the dam
to the individual features were shot with a series of short level loops.
Elevations from piezometer ‘P’ to the each of the piezometers & drain pipes
was preserved with, at least, a £0.05 ft. accuracy. The accuracy of the
piezometer and drains was affected by the steep slope of the embankment but
it was felt that the accuracy reported is valid. Copies of all field notes used to
develop the elevations are provided in Appendix B to this report.

The latitude/longitude location data was transferred to the KDID benchmark
using a Leica TC307 Total Station. The Leica TC307 has a 7-second (7") angle
accuracy within a 2500 meter (8,200 ft.) single prism range. The only
latitude/longitude location data that was transferred to the site with the Leica
TC307 Total Station was the coordinates of the KDID benchmark and the
benchmark reference pins to the south and west. All other latitude/longitude
coordinates were transferred to box culvert, emergency spillway, drains and
piezometers using a Garmin GPS 76CSx.
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The Garmin 76CSx GPS is a WAAS! enabled GPS with a latitude/longitude
location accuracy of 5 meters (16 ft.) or better. In order to improve accuracy
as much as possible, the GPS latitude/longitude location and elevation datum
was calibrated and reset at the KDID benchmark. The latitude/longitude
location was then transferred to the pertinent features by allowing the GPS to
rest at each location for at least 10 minutes or until the latitude/longitude
location data was not changing and then the data was recorded as a waypoint
in the GPS unit and then transferred to the field book. None the less, the
latitude/longitude location accuracy of the pertinent features is significantly
less than that reported for the KDID benchmark.

A table showing all of the elevations and latitude/longitude locations
determined in this survey is provided in Appendix C to this report.

RESULTS

Corrections were made to the Mechanical and Structural Data in Table 1 in the
Standard Operating Procedures of the Kootenai Development Impoundment
Dam Operation and Maintenance Manual. The part of Table 1 that was
corrected by this survey is shown below with the corrections made in bold and
parenthesis next to the data previously reported. The changes reflected the
new elevation and the total amount of change.

KDID Standard Operating Procedures Table 1:
Mechanical and Structural Data:

KEY ELEVATIONS ALL ELEVATIONS ARE NAVD 88 DATUM

Crest of Dam 2,926 ft. (2927.56 ft. MSL NAVD 88
+1.56ft.)

Invert of Box Culvert 2,897 ft. (2,897.52 + 0.52ft.)

Invert of Emergency Spillway 2,922 ft. (2,922.80 + 0.80ft.)

Toe of Dam at A8 2,792.70 ft.

Rainy Creek Invert at the confluence of | 2,791 ft. (2,789.5 ft. - 1.50ft.)
the toe drains flow

MAIN DAM DIMENSIONS
Structural Height 135 feet (134.86 ft. - .14 ft.)

Of the corrections made, the main difference is the elevation of the dam crest.
All previous references were to a crest of 2,926 ft. MSL elevation. We have
determined that the crest is actually 1.56 ft. higher than reported and is
actually at 2,927.56ft. It is interesting to note that the elevation of the box
culvert and the emergency spillway that was previously reported only changed
by 0.52 and 0.08 ft. respectively. The total structural height was within 0.14
ft. of that previously reported.

Previous elevations used in the analysis of piezometers and drains were
assumed elevations taken from the planned cross section of the KDID from the
September 1981 Phase 1 Inspection report that were corrected by barometric

! Wide Area Augmentation System
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elevations taken with the Garmin GPS 76CSx. Using the data in this survey we
have improved the elevation for each of the piezometers and have also
included the toe drains inverts used in the records. The elevations for each of
the piezometers and drain inverts are now accurate to £0.05 ft in NGVD 88
datum. Static water surface in the piezometers can now be correlated to the
elevation of the dam crest and reservoir levels to within at least a £ 0.05 ft.
accuracy.

CONCLUSION

We recommend that all of the elevation and latitude/longitude location data
should be updated in the Operation and Maintenance Manual for the KDID. We
recommend that a copy of this report and a table of the data changes be sent
to the Montana Dam Safety Program.

In the event that future work is planned for the impoundment area, the
embankment dam, or other areas on the site where accurate latitude/longitude
location data is needed, it is recommended that a request is made to Sands
Survey to provide the on site survey data. The easting and northing datum

 used by Sands can then be converted to latitude and longitude.

The crest of the dam is 1.56 ft. higher than previously reported but the net
difference between the crest and the box culvert invert and the emergency
spillway invert is 0.52 ft. and 0.08 ft. respectively. The theoretical capacity of
the box culvert and the theoretical capacity of the emergency spiliway will
increase above that previously reported due to the increase in available head.
As the capacity of the box culvert and the capacity of the emergency spillway
far exceed the required capacity, we do not find a need to reassess the
hydraulics of these structures at this time.

We note that the increase in crest height does not necessarily mean that there
is an increase in reservoir capacity as the base elevation and capacity of the
reservoir was not previously known within a + 2 ft. range. Therefore it is not
certain if the dam breach characteristics will change but it is not suspected
that it will. We recommend that the breach data be reevaluated before the
next 5-year operational permit renewal deadline.
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APPENDIX A
NGS BENCHMARK DATA SHEET

KSI SURVEY REFERENCE DATA
SURVEY ROUTE MAP IMAGE

KDID BENCHMARK LOCATION IMAGE
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The NGS Data Sheet

Sea file dsdata.txt for more information about the datasheet.

DATABASE = ,PROGRBEM = datasheet, VERSION = 7.80

1 National Geodetic Survey, Retrieval Date = JANUARY 18, 2010
TN0688 IR RS RS R LSS R2A RS R A2 8RR SRR AR RXRERR AR RS SRR RS R R R R X EE EEEEEEEEETETELEE 2
TNO688 DESIGNATION - J 506

TN0688 PID - TNO688

TN0688 STATE/COUNTY- MT/LINCOLN

TN0688 USGS QUAD - VERMICULITE MOUNTAIN (1983)

TN0688

TN0O688 *CURRENT SURVEY CONTROL

TNO688

TNO688* NAD 83(1986)- 48 24 05. (N) 115 27 03. (W) SCALED
TN0688* NAVD 88 - 642.110 (meters) 2106.66 (feet) ADJUSTED
TN068S8

TN0688 GEOID HEIGHT- -16.09 (meters) GEOIDOS
TNO688 DYNAMIC HT -~ 642.151 (meters) 2106.79 (feet) COMP
TNO688 MODELED GRAV- 880,655.1 (mgal) NAVD 88
TNO688

TN0O688 VERT ORDER - FIRST CLASS II

TNO688

TN0688.The horizontal coordinates were scaled from a topographic map and have
TNO688.an estimated accuracy of +/- 6 seconds.

i
J
J
J
J
J
i
J
J
) o
i
J
i
1
i
i
J
J

TNO688.The orthometric height was determined by differential leveling
TNO688.and adjusted in June 1991.

TNO688

TN0688.The geoid height was determined by GEOIDO0S.

TNO688

TN0688.The dynamic height is computed by dividing the NAVD 88
TN0688.geopotential number by the normal gravity value computed on the
TNO688.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
TN0688.degrees latitude (g = 980.6199 gals.).

TNO688 '

TN0688.The modeled gravity was interpolated from observed gravity values.
TNO688

TN0688; North East Units Estimated Accuracy
TN0688; SPC MT - 478, 040. 159,930. MT (+/- 180 meters Scaled)
TNO688

TNO688 SUPERSEDED SURVEY CONTROL

TNO688

TN0688.No superseded survey control is available for this station.

TNO688

TNO688_U.S. NATIONAL GRID SPATIAL ADDRESS: 11UPP146620(NAD 83)

TNO688 MARKER: I = METAL ROD

TN0688_SETTING: 49 = STAINLESS STEEL ROD W/O SLEEVE {10 FT.+)

TNO688_SP SET: STAINLESS STEEL ROD

TN0688 STAMPING: J 506 1980

TN0688_PROJECTION: FLUSH

TNO688 STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL
TNO688_ROD/PIPE-DEPTH: 3.8 meters

TNO688

TNO688 HISTORY - Date Condition Report By
TNO688 HISTORY - 1980 MONUMENTED NGS
TNO688

TN0688 STATION DESCRIPTION

ttp://www.ngs.noaa.gov/cgi-bin/ds_mark.prl?PidBox=TN0688 1/18/2010
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TNO688

TNO688 'DESCRIBED BY NATIONAL GEODETIC SURVEY 1980

TN0688'10.2 KM NE FROM LIBBY.

TN0688'10.2 KILOMETERS (6.35 MILES) NORTHEAST ALONG STATE HIGHWAY 37 FROM
TNO688'THE JUNCTION OF US HIGHWAY 2 IN LIBBY, AT THE T JUNCTION OF A
TN0688'PAVED ROAD LEADING EAST, 19.5 METERS (64.0 FEET) EAST OF THE CENTERLIN
TNO688'OF THE HIGHWAY, 17.7 METERS (58.0 FEET) NORTH OF THE CENTERLINE OF THE
TNO688'PAVED ROAD, 3.2 METER (10.5 FEET) NORTH OF A WOODEN SIGN READING -EM
TNO688'KAYAN VILLAGE-, ON THE EXTENDED CENTERLINE OF A 30 INCH DIAMETER CONCR
TNO688'PIPE CULVERT UNDER THE HIGHWAY.

TNO688 'THE MARK IS 0.6 METERS S FROM A WITNESS POST.

TNO688'THE MARK IS ABOVE LEVEL WITH THE HIGHWAY.

*** retrieval complete.
Elapsed Time = 00:00:00

ttp://www.ngs.noaa.gov/cgi-bin/ds_mark.prl?PidBox=TN0688

Page 2 of 2
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Scaredy Cat Films Benchmark Viewer Page 1 of 2

NGS
BENCHMARK
VIEWER

Benchmarking Index | Scaredy Cat Films Home Page | National Geodetic Survey Web Site

Montana State Benchmark Viewer - Version 1.6

Map Options Statistics Charts

l .

[] Use Small Icons Uniawiul
Location Search: Libby | Go! to

[¥] Display Markers

Benchmark Map

DATA SHEET
- ‘ VIEWER

s

Topo maps provided by MyTopo.com

There are 2 Benchmarks available for viewing at this zoom level.
| Show LOC Text Area |

Major Cities
Major Cities: Billings, Helena

Statistics Charts

http://benchmarks.scaredycatfilms.com/MT.html 1/18/2010
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HOW TO USE CURVE TABLES T, Z-l

Table |. contains Tangents and Extemals to a 1° curve. Tan. and

Ext. to any other radius may be found nearly enough, by dividing the
Tan. or Ext. opposite the given Central Angle by the given degree of

curve.

To find Deg. of Curve, having the Central Angle and Tangent:

_ Divide Tan. opposite the given Central Angle by the given Tangent.

To find Deg. of Curve, having the Central Angle and External:
Divide Ext. opposite the given Central Angle by the given External.

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table I.: Tan.
or Ext. of twice the given angle divided by the radius of a 1° curve will
be the Nat. Tan. or Nat. Ex. Sec.

EXAMPLE

i Wanted a Curve with an Ext. of about 12 ft. Angle of
Intersection or I P. = 23° 20’ to the R. at Station 542+72.

Ext..in Tab. | opposite 23° 20" = 120.87
120.87 + 12 = 10.07. Say a 10° Curve.

Tan. in Tab. | opp. 23° 20" = 1183.1
1183.1 + 10 = 118.31.

~_+ Cotrection for A. 23° 20 for & 10° Cur. = 0.16
118.31 +0.16 = 118.47 = comected Tangent.

'(if comrecied Ext. Is required find in same way)
Ang. 23° 20’ = 23.33° + 10 = 23333 = L. C.

def. for sta. 542 { I.P. sta. 542+72
“ +50 . . 1 .18.47

543 | g ¢, = sta. 541+53.53
C.

“ +50
. 543+ | - _2 3333
86.86 | E. C. =5ta. 543+86.86
100—53.53 = 46.47 x 3'(def. for 1 ft. of 10° Cur)=139.41' =
2° 19%%" = def. for sta. 542.
Def. for 50 ft. = 2° 30’ for & 10° Curve.
Def. for 36.86 ft. = 1°50%' fora 10°Curve. .4, 713

2° 19%'
4° 49w’
7° 9%’
g° 49%'
11° 40’

owononon
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APPENDIX C

SURVEY ELEVATION AND LATITUDE/LONGITUDE LOCATION DATA TABLE
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[ELEVATION SURVEY DATA KOOTENAI DEVELOPMENT IMPOUNDMENT DAM
DATE OF SURVEY  APRIL - MAY 2009 KURT HAFFERMAN, P.E.
ELEVATION DATUM: NAD 1983 DATUM BILLMAYER & HAFFERMAN INC.
SITE NAME SUB SITE NAME |ELEVATION COMMENT DISTANCE BELOW CREST |LAT. (N) LONG. (W)
KSI A 2131.97 At entrance at highway, east side 795.63|48° 24’ 44.33963" |115° 27" 25.08925"
KSIB 2118.44|At entrance at highway, west side 809.16[48° 24' 47.48774 |115° 27" 28.13658" -
[KDID BENCHMARK 2906.77|Sands Survey 1/2° Rebar with Cap 20.829[48° 26' 44.5412" |115° 25 27.29815"
KDID RPS 2912.00|GPS Elevation T BM Reference point south _ |48° 26' 41.631" _ |115° 25' 29.656"
"|KDID RPW 2928.00|GPS elevation BM reference point west 48° 26' 45.162" 115° 25' 28.466"
DAM CREST : 2927.60|At piezometer P base 0]48° 26' 34.071" __ [115° 25' 35.640"
TOE OF EMBANKMENT 2792.70|A piezometer AB base 134.900]48° 26' 28.500" _ |115° 25 33.300"
PIEZOMETERS )
- PO 48°26' 36.000"  |115° 25' 31.200°
P 2929.21|G.S. = 2927.556 -1.606[48° 26' 34.071" _ |115° 25' 35.640"
P1 2920.80|G.S. = 2917.491 6.799|48° 26' 33.300" _ |115° 25 33.120"
P2 2920.54|G.S. = 2917.321 7.059[48° 26' 31.440" __ |115° 25 29.520
P3 2021.21|G.S. = 2917.661 6.380|48° 26' 31.2007 115° 25' 27.660"
P4 2921.03|G.S. = 2918.331 6.569[48° 26' 30.480" _ |115° 25' 27.660"
P5 2022.31|G.S. = 2918.611 5.289]48° 26' 29.460" _ |115° 25' 25.380"
PM1 2846.41|G.S. = 2645.852 81.194]48° 26'30.420"  115° 25' 33.960"
PM2 2003.34|G.S. = 2902.636 24.264[48° 26' 31.020° _ |115° 25 31.740
PM3 2845.80|G.S. = 2845.104 81.796[48° 26' 29.700" __ |115° 25' 32.580"
PM4 2843.85|G.S. = 2843.252 83.748[48° 26'28.320"  [115° 25' 28.320"
PM5 2872.47|G.S. = 2871.771 55.120[48° 26' 28.380" _ |115° 25' 28.620"
PM6 2899.66|G.S. = 2699.106 27.944]48° 26' 28.440° _ [115° 25' 27.060"
A8 2705.11|G.S. = 2792.700 132.49(48° 26' 28.500" _ [115° 25' 33.300"
DRAINS
iGX 2702.61|INVERT = 2791.605 - 12" CMP 134.905[48° 26' 28.200" _ [115° 25 33,060
D2 2791.18|INVERT = 2790.175 - 12" CMP 136.425(48° 26' 28.320" _ |115° 25' 33.060"
D3 2791.11|INVERT = 2790.277- 10" RCP 136.49]48° 26' 28.680" _ [115° 25 33.660"
D4 2789.42|INVERT = 2788.748 - 8" RCP 138.185[48° 26' 28.680" _ |115° 25 33.780
D5 2789.95/INVERT = 2789.953 - 12" CMP 137.647]48° 26' 28.860° _ [115° 25 34.200"
D6 '2789.19|INVERT = 2788.102 - 13 " Steel 138.415(48 26' 28.510 115° 25' 34.731"
D7 2790.71]INVERT = 2789.876 - 10" RCP 136.891[48° 26' 28.800" _ [115° 25' 34.320"
D8 "2787.55|INVERT = 2786.721 - 10" CMP 140.046(48° 26' 28.860"  |115° 25' 34.380"
D9 2788.18|INVERT = 2787.343 - 10" RCP 130.424]48° 26' 29.160"  [115° 25' 34.980"
D10 2787.76|INVERT = 2786.756 - 12" CMP 139.84448° 26' 29.620° _ |115° 25 35.640"
D11 2788.45[INVERT = 2787.621 - 10" RCP 139.146[48° 26' 29.520° _ |115° 25 35.640"
D12 2790.11|INVERT = 2789.477 - 8" RCP 137.486(48° 26' 30.240" _ |[115° 25 36.540"
BOX CULVERT 2000.10]INLET INVERT 27.5]48 26' 28.93" 115 25' 24.75"
2904.10|INSIDE TOP OF CULVERT 23.5
2005.10|OUTSIDE TOP OF CULVERT 225






